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EXPLANATION OF THE TABLES, 



The acknowledged importance, or rather ne- 
cessity, of accuracy in the methods by which 
railway curves are set out upon the ground, 
has occasioned the production of several works 
upon the subject, describing, in a more or less 
practical manner, those methods which ex- 
perience has shown to be the easiest applied 
and the least hable to error. Although, how- 
ever, these works contain perhaps all that could 
be desired as to the modus operandi, and give 
ample and explicit rules for the calculation of 
the various dimensions required to be known 
previous to commencing operations in the 
field, they leave undone the most tedious 
process of the whole, that of making these 
calculations, and the one of all others most 
liable to error. 

It is to supply this want, and to fill up 
the only gap which had been left for the 
entrance of error and uncertainty, that the 



2 EXPLANATION OF THE TABLES. 

present Tables have been published. In the 
first instance they were calculated for private 
use, but the above considerations have induced 
their publication^ in order that the Profession 
generally may participate in the facilities which 
they afford for the setting out of curves for 
railways and other purposes with certainty and 
expedition. 

The Tables contain, ready calculated, all 
the dimensions required for setting out curves 
varying from a radius of five chams to three 
miles, according to either of the three most 
generally employed methods of performing 
the same. 

The first method, which requires the em- 
ployment of a theodolite, is that which was 
suggested by Mr Rankine, and is exhibited 
in figure 1, in which a b represents the 
straight portion of the line, and b c the curve 
required to be set out; b being the commence- 
ment of the curve, and a^, a^, a,, &c., suc- 
cessive points in the same at the usual 
distance of a chain, or sixty-six feet apart. The 
theodolite must first be put up at the point b, 
imd having been properly levelled and set to 
zero, the telescope must be directed to f, the 
continuation of the straight portion of the line 
and the tangent to the required curve ; in this 
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4 EXPLANATION OF THE TABLES. 

position the lower plate must be clamped, 
and the vernier set to the angle found opposite 
1 chain in the column headed * Angle /3 ' for the 
required radius, which, taking as an example 
20 chains radius, would be 1° 25' 57", the 
telescope will then point in the direction of 
the first peg, the exact position of which is 
determined by measuring a chain from the 
point B in this direction; the vernier must 
then be set to the ansle opposite 2 chains, 
in the case supposed 2 51' 54", when it will 
point in the direction of the second peg, which 
must be driven at a distance of 1 chain from 
the last: in hke manner, the vernier of the 
theodoUte being successively placed at the 
angles contained in the Table, and the distance 
of a chain set off each time, any number of 
points may be determined as far as the angles 
are calculated in the Table. Should, however, 
a greater number of points be required, or 
should any obstacle render it necessary to 
remove the theodohte, it may be set up again 
at the last peg, the position of which has 
been determined, and a staff being put up at 
the most distant back peg in the curve wnich 
can be seen, look in the Table for the angle 
/3 opposite the number of chains which inter- 
vene between the instrument and the staff; 
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subtract this from 180°, and set the vernier 
of the theodolite to the angle thus found; 
having done which, direct it to the back staflF, 
and unclamp the instrument, when the con* 
tinuation of the curve may be set out in the 
same manner as was done before, the telescope 
being in the direction of the new tangent line 
when the vernier reads zero. For example, 
in the present instance we have a radius of 20 
chains, and suppose that some obstacle pre- 
vented more than 8 chains of the curve being 
set out from b ; set up the theodoUte at the 
8th peg, and a staff at b, look in the Table 
opposite 8 chains for the angle ^ = U° 27' 37", 
which taken from 180° leaves 168° 32' 23", 
^-the angle to which the vernier must be 
set; then direct the telescope to the staff at 
B, unclamp the lower plate, move the telescope 
until the vernier reaids 1° 25' 57", and the 
instrument will point in the direction of the 
9th peg. To find the direction of the tangent 
to the curve at its termination c, the theo- 
dohte must be put up at that point, and the 
vernier set as though the curve were to be 
continued in the manner just directed, the 
instrument then being brought to zero, the 
telescope will point in the direction of the re- 
quired tangent* 
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The second method does not require the 
employment of a theodolite; it is shown in 
fiff. 2, and consists in determining the position 
of each point required in the curve by measur- 
ing its distance from that last determined, 
and from the tangent line, the first distance 
being always a chain, and the latter found 
for the required radius in the column headed 
* Offset' in the accompanying Tables. Thus 
let us suppose that it is desired to set out 
by this method a portion of a curve, having 
a radius of 25 chains. Let b be the termi- 
nation of the straight portion of the line a b, 
and B F (its continuation) the tangent line 
from which the offsets are to be measured. 
Put up at B, and at some point (a) in the 
straight part of the line (the more distant 
from B the better), two staves; then from b 
measure a chain's length, as nearly as can be 
guessed, in the direction of the curve ; having 
done which, place a staff at a, on the hne 
b f, opposite the end of the chain; (which 
may be easily done by looking back at the 
two staves at a and b, and moving that at 
flj until it is in the same line;) then look in 
the Table for the offset for the first chain, 
which is 1 foot 3*8 inches, and move the end 
of the chain (b^) until it is this distance from 
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the staff at a^, taking care to keep the chain 
straight; the point b^ will then be the first 
point in the required curve : next measure 
another chain forward, and move the staff 
from a I to a,, another point in the hne b f 
again opposite to the end of the chain ; then 
look in the Table for the offset at 2 chains, 
which is 5 feet 3*4 inches, and having moved the 
end (63) of the chain, until it is that distance 
from the staff a^, the point thus found will 
be the second point in the curve : and thus 
proceed in a similar manner until the whole 
extent of the curve has been set out. Should, 
however, the length of the curve exceed the 
number of chains for which the offsets are 
given in the Tables, as soon as that number 
has been set out a fresh tangent line may 
be found in the following manner, and the 
remainder of the curve may then be set out 
as from the first line. The method of finding 
this tangent is simply to measure from b 
along the tangent line b f the distance b d, 
found at the head of each Table after the 
radius, and which in the present example is 
3*523 chains ; then a staff being put up at 
the point d thus found, and another at the 
last peg, the offset for which is given in the 
Tables, the continuation (g u) of the line 
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D G passing through them will be the tangent 
required. 

As it is seldom that the extent of the curve 
required to connect two straight portions of 
the line consists of any precise number of 
even chains, offsets have been given for frac- 
tional portions of a chain, in order to enable 
the tangent to any point in the curve inter- 
mediate between any two chains to be correctly 
determined. 

The third method, although liable to some 
objections, is that which until of late years 
was most generally employed. It is shown 
in fig. 3, in which the letters of reference are 
the same as before, and the manner in which 
the position of the first point (b^) in the curve 
is found is the same as in the last method ; 
that, however, in which the subsequent points 
are found is different, and is as follows : 
having put up a staff at b and another at 6 ^ , 
measure a chain forward from ij and put 
up a staff at a,, in the same line as b and b^, 
and move the end of the chain (b^) until it is 
twice as far from a, as b^ was from a, ; then 
having set up a staff at b^, measure forward 
another chain, put up a staff &t a^, opposite 
the end of the chain in a line with the last two 
points in the curve (6| and 6g), and move the 
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EXPLANATION OF THE TABLES. 11 

end of the chain (b^) until it is the same 
distance from a, as &, was from a,, and thus 
proceed to find each subsequent point in the 
required curve : if the curve were the same as 
in the last example^ namely 25 chains radius, 
the first offset a^ b^ would be 1 foot 3*8 
inches, and each of the other offsets a, b^, 
«8 ^3> ^c., would be twice this, or 2 feet 7'^ 
inches. 
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